INTRODUCTION
The ultrastructures of the brush-border membrane of the intestine and kidney have a striking similarity. Both have a battery of hydrolases for peptides and carbohydrates (Kenny & Booth, 1978) . The peptidases from kidney and carbohydrases from intestine have been the subject of extensive investigation. The carbohydrases from kidney that have been purified so far are trehalase from rabbit (Galand, 1984; Nakano & Sacktor, 1985; Yoneyama, 1987) and neutral maltase from the horse (Guidicelli et al., 1980 (Guidicelli et al., , 1985 and rat (Reiss & Sacktor, 1981 , 1982 . The physiological need for the carbohydrases in the kidney is still unclear. In the present paper we report a method for the purification of detergentsolubilized maltase from rabbit kidney cortex and some of its properties. The results are compared with those obtained with the enzyme from rabbit small intestine (Sankaran et al., 1983) .
MATERIALS AND METHODS

Chemicals
The following chemicals and reagents were purchased as indicated. Glucose oxidase, horseradish peroxidase, Tris, maltose, malto-oligosaccharides, Triton X-100 and acrylamide were from Sigma Chemical Co., St Dahlqvist (1964) , as described previously (Sivakami & Radhakrishnan, 1976) .
Protein was determined by the method of Lowry et al. (1951) , with bovine serum albumin as standard. The modification described by Wang & Smith (1975) was used for samples in presence of Triton X-100.
Enzyme units
One unit of enzyme activity is defined as the amount of enzyme required to liberate 1,umol of glucose/min at 37°C under standard assay conditions. Concentration of starch is expressed as mol ofglycosidic bonds/l (Sivakami & Radhakrishnan, 1976) .
Purification of maltase
A summary of the purification is given in Table 1 . Adult rabbits of either sex were killed, the kidneys were removed and decapsulated, and the cortex was minced and washed in 0.01 M-sodium/potassium phosphate buffer, pH 7.0, and weighed. 
M, of the enzyme
The native enzyme appears to have an Mr of 590000+7920 during gel filtration (Fig. 2) and electrophoresis in the presence of SDS without reducing agents (Fig. 3) . Upon reduction with 2-mercaptoethanol in the presence of SDS it gives a single protein band with an Mr of 79000 + 525 (Fig. 4) . This shows that the protein is made up of eight identical subunits of Mr 79000 linked by disulphide linkages. 
RESULTS
Purity of the enzyme
The enzyme migrates as a single protein band during polyacrylamide-disc-gel electrophoresis in the native state as well as in the presence of SDS (Fig. 1) . On native gels the position corresponding to the protein band was eluted and assayed for maltase and glucoamylase activities. Both activities were exhibited by the same protein band. Kinetic properties of the enzyme The enzyme exhibits a broad optimum pH, with maltase activity remaining constant from pH 6 to 7 and glucoamylase activity remaining constant from pH 6 to the range 6.0-7.5 during catalysis of maltose and starch hydrolysis (Fig. 5) . Besides maltose and starch, the enzyme hydrolyses three malto-oligosaccharides tested, namely maltotriose, maltotetraose and maltopentaose, with Km and Vm.ax values as shown in Table 2 .
Although maltose does not exhibit substrate inhibition, maltotriose, maltotetraose and maltopentaose show substrate inhibition at concentrations exceeding 0.4 mm. The K1 values of the substrate acting as inhibitor are shown in Table 2 .
Mixed-substrate incubation studies were performed with various concentrations of maltose and fixed concentration of starch as inhibitor. The hydrolysis of maltose is non-competitively inhibited by starch (Fig. 6) .
The enzyme is competitively inhibited by Tris with K1 values of 6.8 + 0.5 mm and 9.1 + 0.3 mm for maltose and starch respectively. Two thiol-blocking agents, N-ethylmaleimide and p-chloromercuribenzoate, inhibited the enzyme (Table 3 ). The activities were assayed after preincubation of the enzyme with these inhibitors for 30 min at 37 'C. Sucrose was an inhibitor for starch hydrolysis only, having no effect on maltose hydrolysis 6 pH 46 -since the two activities do not separate during conventional purification procedures. The Mr value of 590000 of the native enzyme is close to the value of 760000 of the intestinal enzyme complex (Sankaran et al., 1983) . The Stokes radius of the kidney enzyme as estimated by gel filtration is 7.4 nm, whereas that of the intestinal enzyme is 12 nm (Sankaran et al., 1983) .
However, the kidney enzyme is different from the intestinal enzyme in some of its kinetic properties. Whereas the intestinal enzyme was not inhibited by thiolblocking reagents at all, the kidney enzyme is inhibited partially, indicating an indirect involvement of thiol groups during catalysis. Also, maltase and glucoamylase partial activities of the kidney are inhibited to different extents by thiol-blocking reagents. The most dramatic difference is in the inhibition by sucrose, which has no effect on maltose activity but inhibits glucoamylase activity significantly. This seems to suggest a spatial separation of the maltose-hydrolysing and starch-hydrolysing sites. The non-competitive inhibition of maltase by starch further strengthens this idea.
Though the physicochemical properties of the intestinal enzyme have been investigated in detail, the number and nature of the subunits and their interactions are not clear (Sankaran et al., 1983 
